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The burden of birth defects and genetics diseases 

Increasing 

• 30% of hospitalized diseases in children  

• 20% neonatal mortality &50% child mortality 

• > 50% miscarriages before 13 gestation weeks  

Difficult, costly treatment, poor quality of life 

(Prenat Neonat Med 1999;4:157-164) 
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Prevent genetics disorders 

NBD 

 

PMD 

PGD 

 

PND 
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Prenatal prevalence of chromosomal abnormalities  
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Current prenatal screen and diagnosis 

- Detection rate: ≤94% 

- False possitive: 5% 

- Not screen sex 

chromosomal 

disorders 

- Fetal losses due to 

invasive test: 0,2-1% 
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2010’s: NIPT/NIPS 
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Lo et al. Lancet 1997; 350:485 

198 bp 

Technology behind NIPT: cell free fetal DNA 

http://www.google.be/url?sa=i&source=images&cd=&cad=rja&docid=C0dsulk2S5x0VM&tbnid=lJW2qfaOmAVNtM:&ved=0CAgQjRwwAA&url=http://www.croucher.org.hk/professor-dennis-lo-yuk-ming&ei=SmFRUc7_Baiw0AWg1oHQCg&psig=AFQjCNEZ9W3JP2DKh3OVD1BL9KSGH1bQbA&ust=1364374218126123
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• Short DNA: 150-340 bp 

• Source: almost from placenta 

cells, a litle from fetal blood 

cells..  

• Increasing with pregnancy : 

3-19% 

• Haft - life: 16.3 minutes 

• Undetectable within 2 hours 

postpartum  

 

cffDNA in maternal plasma  
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• 1997: Lo et al. : finding fetus-derived Y sequences inmaternal 

plasma from women bearing male fetuses   

• 2001 : diagnosing Rh(D) genotype 

• 2006 : diagnosing seks chromosome 

o X link diseases (DMD, Hemophilia…) 

o Gender 

 Based on the principle of PCR: limited specificity, sensitivity  

 Applied in detecting chromosomal abnormalities: taking time, 

labour, missinformation… 

History of NIPT 
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Advent of Next Generation Sequencing (NGS) 

Sequencing millions – 43 billions short DNA fragments/time 

 Simplify diagnosis of genetics diseases   

 2011: NIPT was introduced 
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NGS and NIPT 
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NGS and NIPT: aligment and map 
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NGS/NIPT: analyse, count copies of chromosomes 

CffDNA  
(20%) 

Maternal 

cfDNA   

Chromosomes    

Detecting 

aneuploidy 
4 

1 

cfDNA of 21 

increased 10% 

in T21 

2 3 

…… 

21 Trisomy 21 

VS 
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• 37 relevant studies 2011-2015 

• 5 had data from the general population  

• Most were retrospective or prospective  
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Meta analysis of NIPT (n=21.608) 

ANEUPLOIDY NUMBER DR (%) FP(%) 

Trisomy 21 1.051 99,2 0,09 

Trisomy 18 389 96,3 0,13 

Trisomy 13 139 91 0,13 

Monosomy X 177 90,3 0,23 

Others 56  93  0,14 

Trisomy 21 

(twin) 

93,7 0,23 
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Meta analysis of NIPT 

(ACOG committee opinion, No.640, sep 2015) 
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DR FPR DS /CVS  

(risk 1/100) 

DS/Amniocentesi

s ( risk 1/500) 

Combined test 

1st 

90% 5% 5:2 13:1 

Triple test 

2nd 

70% 5% 10:1 

NIPT 99,3% 0,16% 90:1 444:1 

99,8% 0.05% 180:1 1400:1 

. ACOG Practice Bulletin No. 77, January 2007 
. Benn et al, Ultras Obstet Gynecol  2013, 42: 15-33 

 
 

T21: 1/700 

NIPT: DS/Miscarriage due to Invasive test 
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Consensus with high-risk pregnancies 
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NIPT: limitations 

• High cost 

• For low risk, twin, microdeletion pregnancies, single 

gen test…: Not yet recommendation 

• Discordant results: 

 Confined placenta mosaicism  

 Fetal mosaicism 

 Vanishing twin 

 Maternal abnormal karyotype 

 Discordant twin 

 Cancer 
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Non-invasive 
technology 

Single gene disease 
Duplication 
Deletion  Twins Aneuploidy 

Fetal 
whole genome 

Prospect of NIPT 

J. Cao 2014 
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NIPT in Vietnam 

• Pregnant women have the opportunity to 

 reach new advances 

• Interpreting results:  

 Consistent with Trisomy – Disomy 

 Affected – Unaffected 

 High risk – low risk 

 Possitive – Negative 

 Aneuploidy suspected 

 PPV, residual risk value: ± 
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Ethic-Legal-Social 

Issues 

NIPT in Vietnam 

Ethic: 
Sex selection 

Cost/cost living 
… 

Legal: 
Legal framework 

Practical guidelines 
Abuse 

… 

Social: 
Technical development  

Gender balance 
Quality control 

… 
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• Detecting cffDNA in maternal plasma by PCR 

and applying in prenatal diagnosis of genetics 
(Trinh Tien Sang et al., 2013, Vietnam Medical Journal) 

• NGS technology: new, undeveloping 

• Bioinformatic: undeveloping 

• Research about NIPT: Not yet 

Apply cffDNA in Vietnam 
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Feb/2016 
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 Objectives 

• Setting up the protocol for isolating cfDNA from 

maternal blood and determining the present of 

cffDNA in it 

• Determining values (sensitivity, specificity, NPV, 

PPV) of NGS in detecting aneuploidies by 

cffDNA in maternal plasma 
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Processing flow 

Colect high risk samples(n=124) 

Isolate cfDNA 

Determine present of cffDNA 

NGS 

Result  

CVS/Amniocentesis 

Karyotype 

Result 
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CONCLUSION 

• NIPT: Inevitable trend in prenatal screening and 

diagnosis 

• Implementation of NIPT in Vietnam: many 

challenges about ethics, social, legal, 

technique… 

• Need to promote researches about the 

applications of cffDNA to make legal framework, 

clinical practical guidelines NIPT in Vietnam.    
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